Effect of membrane phospholipid composition and charge of the signal peptide of Escherichia coli alkaline phosphatase on efficiency of its secretion.
The secretion of the Escherichia coli alkaline phosphatase with a different charge of signal peptide due to replacement of positively charged Lys(-20) has been studied depending on the phospholipid composition of the membranes and the activity of the translocational ATPase--protein SecA. Changing the signal peptide charge, along with a change in phospholipid composition, has been shown to reduce the efficiency of secretion. In the absence of phosphatidylethanolamine the membrane contains anionic phospholipids only, and the dependence of secretion on the signal peptide charge decreases. The dependence of secretion on membrane phospholipid composition and the signal peptide charge is also determined by the activity of SecA protein. If SecA is inactivated by sodium azide, then the dependence of secretion on anionic phospholipids increases; on the contrary, higher content of anionic phospholipids (in the absence of phosphatidylethanolamine) decreases the dependence of secretion on the SecA activity. The results suggest a direct interaction of positively charged signal peptide with negatively charged membrane phospholipids under initiation of secretion and also interdependent contribution of the signal peptide charge, anionic phospholipids, and translocational ATPase to secretion.